Remotely Piloted Aircraft (RPA) 
I. INTRODUCTION
Drone or Remotely Piloted Aircraft (hereafter referred to RPA) represents a new development in aviation technology used for a variety of purposes, from hobby to military purposes. Unlike aircrafts used for civil aviation purposes, which is governed by comprehensive rules, RPA operations is still based on a number of ad hoc rules in both international as well as domestic levels. It is exacerbated by the fact that there is no agreed internationally RPA regulation so far, except an amendment of Annex 2 of the Chicago Convention 1944 (hereafter referred to as the Convention), which broadens the notion of aircraft to include RPA. One of the important consequences of that is the creation of decentralized RPA regulation models, which give more space for states to establish their national RPA regulations.
The rapid development of RPA's technology and its multi-purpose uses has made RPA regulations in most countries become more quickly obsolete. In addition, RPA operations produce not only legal, but also social, and ethical implications. Social implications generally involve opportunities and threats of using RPA for society. While ethical issues pertain to the use of certain types of RPA that potentially violate moral values or the use of RPA that requires application of certain moral values as well. The legal issues are mostly related to the urgent need to make legal frameworks about what actions (operations) are allowed and what should be allowed.
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This article identifies legal issues and models of RPA regulation in several countries and what Indonesia can learn and to look for an adequate and appropriate model to make the existing Indonesian RPA regulation, legally acceptable and technologically adaptable. The article begins with the explanation of the term RPA and its status and legal position under the Convention. The next discussion is to identify the model of RPA regulations in several countries including the existing Indonesian RPA regulations. Finally, this article will propose an appropriate RPA regulation model for Indonesia.
II. LEGAL MATERIALS AND METHODS
While the primary legal materials consist of all the international agreement related to the development of technology both directly and indirectly, secondary ones included the references, including books, 
III. RESULTS AND DISCUSSIONS
Remotely Piloted Aircraft Drone is a popular name for Unmanned Aircraft (UA) or Remotely Piloted Aircraft (RPA), which was often officially used by governments in pre-Gulf War times (1990) (1991) . 2 In the official vocabulary of the US Army, drone is defined as a land, sea or air vehicle that is remotely or automatically 2 Mark Edward Peterson, 'The UAV and the current and future regulatory construct for integration into the national airspace system ', (2010) Although there has no agreed definition of unmanned aircraft so far, it has a common or specific characteristic, the absence of pilot aboard to control the aircraft. This characteristic depicts the nature of an unmanned aircraft and confirming the term RPA as used by ICAO. For that reason, this paper uses the term RPA to refers to all kind and forms of unmanned aircraft. 
RPA and Chicago Convention of 1944
The Convention stipulates that every state has complete and exclusive sovereignty over the air space above its territory, which gives the states the right to exercise its sovereignty in absolute terms. aircraft. This Article provides that RPA is not permitted to fly over the territory of another countries without special authorization of that state. More specifically, this provision is not applicable to RPA that falls under state aircraft category, as this Article should be read in line with the provisions of Article 3 (a) of the Convention, which clearly states that the provisions of the Convention including Article 8 applies only to civil aircraft as well as to RPA for civil aviation purposes.
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Unlike the restrictive, the inclusive approach contends that the principle of state sovereignty in the Convention applies also to state aircraft. Interestingly, while they refer to the same provisions of the Convention as used by the first approach, they have different interpretations. They argue that the complete and exclusive sovereignty of state above its territory should be read in general meaning in the sense that this is not applicable only to civil, but also state aircraft. It gives the state the right to use its airspace for all types of aircraft. More importantly, Article 1 of the Convention, which establishes the principle of state sovereignty over the airspace and it constitutes the spirit of the Convention, does not use the term 'civil or state air craft'. This clearly shows that the principle of state sovereignty over the airspace should be interpreted in a broad sense; it is not exclusively for civil aircraft. With regard to the term "state aircraft" as used in Article 3 (c) and 8, they hold that these are intended to ascertain that the principle of state sovereignty as set forth in Article 1 of the Convention applies to all types of aircraft, including RPA and state aircraft.
However, some have argued that the word "state aircraft", which is explicitly stated in Article 3 of the Convention appears to be regarded as a deceptive term. This may lead to a distorted conclusion that the Convention only applies to civil aircraft. Bourbonniere and Haeck argue that the crux of Article 3 is governing the international flight for civil and military purposes. 24 This means that Article 3 (c) does not only govern the state aircraft that fly over the airspace of another state, but also the obligation of the state to observe the safety of its navigation. shall fly over the territory of another state…without its permission". The last but not the least is that Article 8 is intended to reiterate the principle of state sovereignty in Article 1, which essentially confirms that this principle applies also to RPA. Some have argued that Article 8 applies also to RPA for military purposes or state RPA for two reasons. First, the words of Article 8 which is read as follows"... no aircraft capable of being flown without a pilot" indicates that this Article also recognizes all types of RPA, for civil or military purposes. The key word is on the word "no", which means all types of aircraft, either civil, state, or military aircraft. Secondly it is relating to the formulation of Article 8, especially the words "aircraft capable of being flown without a pilot" that historically was intended as a hot air balloon for the purpose of transporting bombs and other weapons (unmanned ballons) in War II. In other words, it is RPA for military purposes.
RPA Model Regulations
The absence of internationally agreed RPA regulations is the main reason for the establishment various national RPA regulations. The ammendment Annex 2 of the Convention, which incorporates RPA into the term aircraft, makes the convention provisions apply to RPA operations. However, it is not completely able to answer the legal issues arising from RPA operations, because there are specific issues which rules are not found in the Convention. This leads the states to set up their national RPA regulations with different approaches that reflect their specific interests in RPA operations. There are at least three approaches used by states in setting up their national RPA regulations, namely, consent and segmented approach, segmented approach, and risk-based approach.
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Consent and Segmented Approach
Consent and segmented aircraft-based approach governs RPAs operation by way of issuing government permission and stipulating RPA segmented by weight as the main provisions. The state sovereignty over the air space is the main legal basis for establishing government-based permission regulations. This approach, therefore, is also known as a restrictive approach. The RPAbased segmented by weight regulation is mostly based on safety and security considerations for RPA operations. Most countries in Africa and Asia apply the consent and segmented aircraft-based regulation models.
RPA has widely been used in many countries in Africa for various objectives that range from the United Nations peacekeeping missions to diamond mining to antipoaching, conservation, and wildlife protection efforts. However, there are few African countries that have RPA regulations, which among others, Kenya, Morocco, Nigeria, Namibia and South Africa. 27 The content of the regulations are varies, for example, Morocco bans the import of RPA and remote-controlled flying objects. Kenya and Nigeria require government permision Flight Operations Certificate. All flights must stay below 90 m, within line of site, far from airports, populated areas, and moving vehicles. "Work or research" RPA operators must have $100,000 liability insurance, and all drones must give right-of-way to manned aircraft.
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In 2016 the U.S established the rules provided that RPA must be less than 55 lbs, operated within visual line of sight at a maximum speed of 87 knots and a maximum altitude 400 ft above ground level. In addition, the U.S generally allows hobby and recreational RPA operators to fly within particular safety guidelines. However, commercial RPA is banned from operation unless it is exempted under specific requirements. 56 One of the critics to the U.S policy of RPA is that relating to the delay in finalizing regulations for the integration of drones into the national airspace system. This lead to illegal operation of RPA in the territory of foreign countries as for instance it is explained by the permissible nature of both private and commercial drone operations nearby Canada.
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RPA has widely been used in Latin and South American countries for a variety of purposes ranging from wildlife and rainforest conservation to anti-drug trafficking. However, most of the countries have not established adequate RPA regulations governing such activities. Only a few countries, such as Argentina, Brazil, and Chile are featuring some of the most interesting RPA regulations.
In the day, must stay at least 4 km away from aerodromes, and must weigh under 25 kg. New Zealand permits the commercial usage of RPA as long as other rules are followed.
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Indonesian RPA Regulation Model
Like other states, Indonesia set up RPA regulation as a response to various RPA operations, which have not specifically been governed by the Convention. Indonesia issued the first RPA regulation in 2015, which was then amended twice and the last amendment was in 2016. Indonesia uses the consent and segmented approach for its RPA regulation, which focuses on government permits and segmented RPA by mass for RPA operations.
Consent and Segmented Approach
Indonesia issued the Regulation of the Ministry of Transportation No.PM 90 /2015 on the Control of Operation of Unmanned Aircraft in Airspace Serviced by Indonesia as the first regulation on RPA. The main reason for the issuance of this regulation is that to ensure the safe operation of the RPA in the Indonesian airspace. This regulation consists of five chapters: introduction, general provisions on RPA operations, special provisions on RPA operations, restrictions on the use of RPA that carry certain tools, and legal sanctions.
The introductory section provides two things. First, it is the implementation of the rules, which is actually stating the purpose and the scope of this regulation. Secondly, it provides a number of definitions relating to RPA operations. The primary objective of this regulation is to ensure safety and security 59 against possible dangers resulted from RPA operations. The scope of this regulation covers among others the requirements, limitations and permits for the operation of the RPA system in the Indonesian airspace.
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This regulation provides eight legal and technical definitions, which among others, the definition of RPA, prohibited area, restricted area, and controlled airspace. RPA is defined as a flying machine that works with remote control by pilots or is able to control itself by using aerodynamics laws.
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Prohibited areas are defined as certain airspace above land and / or waters, with the permanent and detailed restrictions for all aircrafts.
62 Restricted areas are certain airspace above land and / or waters with nonpermanent restriction and can only be used for state flight operations and when not in use (inactive), this area can be used for civil aviation. 63 Controlled airspace is a type of air space equiped with air traffic services such as air traffic control services, flight information services and alerting services. Other definitions are about Flight plan, Airport Flight Safety Area, uncontrolled airspace, and operators.
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The general provisions on RPA operations require three conditions. First, RPA can be operated by individuals, communities, and government agencies. Secondly, RPA should not be used in prohibited areas, restricted areas, and airport safety zones. Thirdly, RPA should not be operated in controlled airspace and uncontrolled airspace at the altitudes of more than 500 ft. 65 weather observations, surveys and mapping. In addition, RPA can be operated at an altitude of more than 500 ft with the permission granted by the Directorate General of Civil Aviation (DGCV) 66 The application for obtaining such a permission must be submitted to DGCV no later than 14 days prior to RPA operations by providing documents, which contains information such as: name and contact of operators, technical specification of airborne systems, ground system technical specifications, purpose of the flight, flight plan, insurance document, and pilot competency.
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The applicant must also provides information concerning the flight plan which includes, among other things, the identification of the RPA, the equipment carried (eg camera, sprayer, crank), estimated operation time, cruising speed, and flight route. After having permission from the DGCA, the operator should coordinate with the air navigation service unit responsible for the air space where RPA will operate.
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This regulation also imposes a number of restrictions on RPA that carries certain equipment. RPA that carries camera is prohibited to operate 500 m from the outer limit of the prohibited areas or restricted areas. In the case RPA is used for photography, filming and mapping, it must provides a letter of permission from the authorized institution and the local government whose territory will be photographed, filmed or mapped. For RPAs carrying agricultural equipment only allowed to operate on the agricultural / plantation areas as described in the submitted flight plan. plantation area is allowed if there is no settlement within 500 m from the outer limit of this area. RPAs that are used by the government for purposes such as border patrols, marine patrols, weather observations, scheduled and unscheduled surveys and mapping using individual flight plans is allowed to operate.
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The last but not the least, this regulation stipulates that operators who violate the rules and/ or is proven to be negligent shall be imposed sanctions according to the prescribed laws and regulations. This regulations, however, does not specifically mention the types of such legal sanctions, but it refers to other relevant rules, such as aviation laws.
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The government amended this regulation by issuing Ministerial Regulation No.PM 180/2015. Although it is not specifically stated, the absence and unclarity of several technical and legal terms in the previous regulation, which are necessary for RPA operations, are the reasons for this amendment. Unlike the previous one, the new regulation explicitly determines the limits of air space for RPA operations. However, this new regulation does not define the flight plan, while this term is still used as one of the special requirements to obtain RPAs operating permissions. If the reason is that because it has already been regulated in the previous regulation, why the same definition appears in the new regulations, so it makes rather superfluous and overlapping rules.
This new regulation provides an additional explanation of the terms prohibited and restricted areas that are the area, which are published in the Indonesian 69 Ibid. The new regulation also provides specific provisions on RPA volume. For example, RPA operations with the weighing no more than 55 lbs and used for non-hobby and leisure purposes shall comply with the provisions of Civil Aviation Safety Regulation (CASR) Part 107. Other provisions stipulate that RPA weighing above 55 lbs for research and development purposes, crew training and market surveys, must register an experimental certificate in accordance with the provisions of CASR Part 21 sub chapter 21.193. 74 Due to the lack of procedural rules, particularly on the submission of insurance documents and the imposition of legal sanctions, the government issued the Ministerial Regulation No PM 180 /2015 to amend this regulation. It provides the provisions concerning the necessity of submitting insurance documents in the application for permits and emphasizing of legal sanctions against negligence and / or breaking the rules of the operation of the RPAs. With regard to the insurance documents as a requirement for obatining RPA operating permission, it provides as follows: " The applicant for permit should provides information concerning RPA system and supporting documents as follows, …insurance documents that also covers the damages or losses of third parties caused by the failure of RPA system".
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Unlike the previous regulation, the new regulation provides more detail about legal sanctions. This will be imposed, among others to unauthorized RPA operations or RPA operations that are not comply with the requirements of the granted permission. In addition, the imposition of the sanctions will take into account the safety interests of airspace users and the protection of buildings and people under the area and airspace used by RPA. 76 The DGCA has an authority to impose a legal sanction for the RPA that violating the rules at the Airport Flight Safety Operations, Controlled airspace and uncontrolled airspace at the altitudes of more than 500 ft Above Ground Level, while for the RPA that violating the rules at the prohibited and restricted areas, the Indonesian Armed Forces has responsible to impose such a legal sanctions. However, this is not a penal, but rather administrative sanction in the form of, warning, suspension of permits, revocation of permits, and administrative penalties.
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Technical Issues
The preceding discussion reveals that the existing Indoneian RPAs regulation is mostly related to technical issues. It can be seen by assessing three specific issues as follows: (i) the process of establishing the regulation, (ii) the form of regulation, and (iii) the substance (the content). The processes of establishing the regulations appear to be intended as short-term response to the wide-ranging RPA operations, which is not followed by an adequate regulation. This is a preliminary response as well as testing the water to see the response of the RPA operators and other stakeholders. One of the serious consequences of that is the regulations are subject to much revision and legal uncertainties are unavoidable facts. The revisions that mostly related to technical explanations and other technical requirements confirmed the ad hoc or temporary nature of the regulations. This can be seen, for example, the technical explanation on the definition of prohibited and restricted areas in Permenhub No PM 180/2015 as these terms are not clearly defined in the previous regulation (Permenhub No.PM 90/2015) . Due to the rapid development of RPA technology and its extensive use, it is likely that the existing regulations will continue to follow those developments and hence the revision of the regulation is necessity.
The existing RPA regulations take the form of the Ministerial Regulation, which the content mostly related to technical procedures. This is regarded as the most appropriate legal instrument for two reasons. First, there has been no agreed international regulation governing RPA operation so far. Secondly, RPA technology is still growing, so it will affect the substance of the regulation. However, since the substance of the RPA regulations also covers procedures and mechanism to apply the fundamental principles in air (transportation) law such as 78 Benjamyn Scotts, "Key Provisions in Current Aviation Law" in Burt Custers (Ed.), p. 242 state sovereignty over the airspace and safety, Government Regulation (Peraturan Pemerintah) is more appropriate legal form to govern RPA operations. In addition, Government Regulation is an interministerial-rule product, which is substantially more comprehensive as well as its making process, thus it ensures greater legal certainties for the operators and other stakeholders.
As a short-term response, the contents of the Indonesian RPA regulation are limited to technical issues such as licensing, prohibited actions, and segmented aircraft by mass. This uses consent and segmented approach, a variant of RPA regulatory model that is widely used in most Asian and African countries and a number of countries in North and South America. Thus it can be said that the content of Indonesian RPA regulation not only follows, but also represents an ad hoc nature of RPAs regulation accross the world.
The Proposed RPA Regulation Model
The Chicago Convention, the model of RPA regulations in several countries, and the special interests of Indonesia as an archipelagic state are the three important elements that should be taken into account in the establishment of an appropriate and adequate Indonesian RPA regulation. The recognition of RPA as an aircraft through the amendement Annex 2 of the Convention has brought about specific consequences to the content of the RPA regulations. The Convention provisions are applicable to RPA, especially for civil RPA that uses for international flight.
Some key provisions of the Convention which must be considered to be the content of the Indonesian RPA regulation includes; the provision on pilotless, registration, nationality, certificate of airworthiness, noise and emission standards, and investigation of accidents. In addition, there are some provisions other than the Convention, which have the level of urgency to be inserted into the RPA regulation, among others; operators liability, especially liability for the third parties, insurance, and criminal provisions.
RPA regulatory models of most countries accross the World have a number of common elements that can be used as reference for other countries including Indonesia to set up their RPA regulations. They typically use consent and RPA segmented approach by mass, which essentially they apply the Convention provisions, particularly the principle of state sovereignty over airspace to govern RPA operations. In addition, this approach is also a response to the interaction between law and technology, which in fact always put the law lags behind the technology. In this context, Ravich neatly states as follows, "RPA operations demand that aviation authorities around the world re-imagine local, national, and international airspace systems originally designed for manned assets".
79 Therefore, the establishment of RPA regulations that technologically adaptive is the most rational and factual solution. RPA has widely been used for different purposes including commercial purposes. In this context, to set up RPA regulations the government should take into account the interests of tripartite stakeholders namely, government, manufcaturers (producers), and users. They should not be isolated by their own interests, which are counterproductive 79 Ravich, above n. 26, 317.
to RPA operations. For example, the government provides RPA regulatory schemes that are based on nothing more than a public fear of the unknown. States practices reveal that private and public stakeholders reflect the conservatism of the RPA laws in their jurisdiction while vigilantly putting together a safety case that accurately assesses the operational risk while emphasizing the civil benefits of unmanned aviation.
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For Indonesia as an archipelagic state with the largest airspace in ASEAN, RPA operations create challenges and opportunities. This large airspace, however, has not properly been managed due to the fact that the numbers of air force personnels who have a constitutional mandate to uphold the state sovereignty over the airspace are limited. This is certainly very susceptible for violation to the Indonesian airspace by foreign aircraft, and this is a challenge that has not been fully resolved. This challenge will certainly be even greater with the operation of RPA in the Indonesian airspace.
Some have observed that RPA operations would facilitate and boost economic activities. The advanced RPA technology would be a sophisticated answer for geographical obstacles of economic development caused by the vast territory of Indonesia that consist of thousands of islands. However, at the same time this opportunity will give rise another challenges, because RPA operations will create new air traffic complications in the Indonesian airspace, which potentially hamper to civil aviation activities. This in turn requires adequate and appropriate regulations to ensure the safety of civil aviation and RPA operations.
The preceding discussion reveals that the content and the form of regulation are the 80 Ibid, 318. two important aspects that should be taken into consideration in setting up the Indonesian RPA regulation. In terms of content, RPA regulation should refer to the Convention provisions, the States practices, and the interests and the needs of Indonesia as an archipelagic State. With regard to the form of regulation, Government Regulation (Peraturan Pemerintah) is the most appropriate form for two reasons. First, Government Regulations is an interministerial-rule product, which is substantially more comprehensive that ensures greater legal certainties for the stakeholders of RPA operations. Secondly, this form of regulation is more adaptive to changes especially that relates to technical and procedural matters, because unlike an Act (Undang-Undang), this law-making process not subject to political considerations.
IV. CONCLUSIONS AND SUGGESTIONS
The use of RPAs can be found in virtually all sectors of society, both public and private sectors, even in military domain. RPA operations for different purposes give opportunities as well as challenges, and one the challenges is that the absence of internationally agreed RPA regulation. This eventually makes RPA regulation is decentralized in nature. The Chicago Convention, the model of RPA regulations in several countries, and the special interests of Indonesia as an archipelagic state are the three important elements that should be taken into account in the establishment of an appropriate and adequate Indonesian RPA regulation.
The recognition of RPA as an aircraft through the amendement of Annex 2 of the Convention has brought about specific consequences to the content of the RPA regulations. The Convention provisions are applicable to RPA, especially for civil RPA that uses for international flight. Most countries typically use consent and RPA segmented approach by mass, which essentially they apply the Convention provisions, particularly the principle of state sovereignty over airspace to govern RPA operations. In addition, this approach is also a response to the interaction between law and technology, which in fact always put the law lags behind the technology. For Indonesia as an archipelagic state with the largest airspace in ASEAN, RPA operations create challenges and opportunities. This large airspace, however, has not properly been managed due to the fact that the numbers of air force personnels who have a constitutional mandate to uphold the state sovereignty over the airspace are limited. This is certainly very susceptible for violation to the Indonesian airspace by foreign aircraft, and this is a challenge that has not been fully resolved. This challenge will certainly be even greater with the operation of RPA in the Indonesian airspace.
